The experiments described in this paper have shown th a t the purine base hypoxanthine, added in suitable concentration to a medium commonly used for tissue culture, is capable of markedly increasing both the rate and duration of the tissue growth. On the other hand, the related base adenine acts unfavourably on the growth. The nature of the influence of the former base is perhaps not clear, bu t certain possibilities are discussed.
Many authors during recent years have described the effects upon the growth of micro-organisms by adding purine pyrimidine bases to the culture media. The results have varied somewhat widely with the species of organisms used and also with the base or bases studied.
Richardson found that under certain conditions uracil was essential for the growth of Staphylococcus aureus. Moller (1939) showed that adenine was required for the growth of Streptobacterium plantarum, while Pappenheimer & Hottle (1940) found adenine to be necessary for the growth of a strain of group A haemolytic streptococci, but also found that it could be replaced by others of the group of purine bases. Snell & Mitchell (1941) have studied the varying effect of several of these bases on strains of lactic acid bacilli. Robbins & Kavanagh (1942 a) have described the effects of guanine and hypoxanthine on the growth of Phycomyces. Pennington (1942) has reported the effect of several purine bases on the growth of a strain of Spirillum serpens. This author has reported that hypoxanthine is effective alone for the growth of this organism, but can be re placed by an equimolecular mixture of adenine and guanine. But if either of these components is in excess of the other, toxic effects are observed.
It seemed desirable to us to study the effects of these bases on the growth of ap animal tissue in vitro.
M e t h o d
The tissue used throughout the experiments consisted of periosteal osteoblasts taken from the frontal bone of an 11 days chick embryo. Pure strains were cultured for four passages by the 'hanging-drop' technique in a medium of equal parts of fowl-plasma and embryo extract 15 %. The embryo extract was obtained by mincing a 10-11 days old chick embryo and, after centrifuging, diluting the supernatant fluid to the required concentration with tyrode. Fresh extract was used every time.
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The hypoxanthine was finally used in a concentration of 50/^g. in 1 ml. tyrode or embryo extract respectively. A few experiments were also made with a hypo xanthine concentration of 100/^g./l ml., but no favourable results could be ob tained.
Preliminary experiments were made on hanging-drop cultures. A series of cultures were grown in plasma + tyrode, in plasma + embryo extract 15%, in plasma + hypoxanthine in tyrode, and in plasma + hypoxanthine in embryo ex tract 15 %. The cultures were observed for 3 days and their growth area compared daily. It was found that the outgrowth of the hypoxanthine/tyrode cultures was less than that of the embryo extract 15%. The hypoxanthine/embryo extract cultures, on the other hand, showed a definite increase in growth area, as com pared to the embryo extract controls.
For the final experiments the following method was employed: selected cultures (fourth passage) were transferred into Carrel flasks and grown on a coagulum, consisting of 0-33 plasma and 0-67 tyrode. This coagulum was allowed to stand for 3 hr. when a firm clot is formed after which the fluid phase, 1 c.c. tyrode, was added and the cultures left undisturbed in the incubator for 48 hr. After this time the residual growth is practically at zero point. The tyrode was then removed and replaced by 1 ml. hypoxanthine (50/tg./l ml. embryo extract 15%) or, as in the controls, by 1 ml. embryo extract 15 %. The subsequent growth and behaviour of the cultures was recorded cine-microphotographically for a period up to 70 hr. A picture was taken every sixth minute on a Kodak Record film. Details of this technique have been described by Willmer & Jacoby (1936) . The mitotic index was assessed by counting the occurring mitosis in each photograph and by making a total cell count at the end of each tenth hour. Then the percentage of hourly mitosis was calculated on the number of cells present.
Altogether ten experiments with hypoxanthine were made. The mitotic index of all the hypoxanthine cultures was much higher than in any embryo extract control. Some of the controls, however, were unsatisfactory owing to the early occurrence of 'liquefaction', which made a photographic record impossible, but even here the marked difference between the hypoxanthine cultures and the controls was unmistakable (figures 1-3) .
In two experiments cultures were grown for 48 hr. in the embryo extract medium without hypoxanthine; growth had nearly ceased. One flask was left undisturbed and in another 0-5 of the old embryo extract was removed and replaced with 0*5 ml. of 100/tg. hypoxanthine in tyrode, making the final concen tration the same (figure 4).
D i s c u s s io n
The experiments described show clearly that hypoxanthine when added to the classical embryo-extract medium can both accelerate and prolong the growth of a tissue under culture in vitro.
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The records reproduced in figures 1-3 are typical of our results. In the controls, embryo extract alone was used as fluid medium, while in the experiments, the concentration of the extract being kept the same, 50jug. of hypoxanthine per ml. were added. Each record was started after the tissue had remained for 48 hr. in a plasma-clot and tyrode only as the fluid phase, by which time any growth had in each case ceased. It will be understood that in the records each peak corresponds to the mitotic index (defined above) at that particular hour. The fall after each peak means, of course, that a large proportion of the cells have divided. The index rises again, owing to mitosis in fresh cells. Figures 1-3 show how much more active is mitosis under the influence of hypoxanthine, while growth is prolonged. In all we have carried out ten experiments with the base. In every case the growth with hypo xanthine resembled in essentials the records reproduced in the figures. In some of the controls 'liquefaction' of the supporting plasma clot, a phenomenon well known to workers in tissue culture, occurred before growth had finished, but in such cases it was easy to see that the growth with the base was much more active. Liquefaction seems to be prevented by the presence of hypoxanthine.
The ability of the base to promote growth is certain. On the mode of its action it is perhaps difficult to decide. The fact is certainly not due to a strong catalytic action of an impurity. Three different samples of hypoxanthine were employed, one being made in this laboratory from a meat extract, and two purchased. One of the latter was thoroughly repurified through its silver salt. The effect of all three was the same. The activity of hypoxanthine seems to be in so far specific, that adenine produced none of its effects. The hypoxanthine itself would not seem to be acting catalytically in the formation, for instance, of a co-enzyme. The record reproduced ip figure 4 is of interest in this connexion. In this experi ment hypoxanthine was added after growth had ceased in the embryo extract alone, but was immediately resumed in the presence of the base. The cessation would seem to be due to the exhaustion of some necessary factor. This, if not hypoxanthine itself, can be replaced by it, or the base must act as its precursor. The effect of the base seems therefore to be due to the fact that it supplies specific material for growth. The exhaustion of a catalytic mechanism during so short a time would seem to be less likely. It may be that, in the necessary synthesis of nucleotide structures for fresh mitosis, the formation of the pyrimidine or purine groups is the slowest process and a supply of the base may therefore accelerate growth. We have not attempted the difficult task of determining the amount of hypoxanthine in our embryo extract. The fact that the presence of the base at a concentration double that employed produces much less favourable results on growth, might seem puzzling. It is a familar circumstance, however, that even in the case of the embryo extract itself, different tissues require different concen trations for satisfactory growth. Moreover, some of those who have worked with bacteria have also found that while a given purine base encourages growth at one concentration, its effect may tend to be toxic at higher concentrations.
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